Characterization and expression of trypsinogen and trypsin in medaka testis.
Previously, we reported that the medaka testis abundantly expresses the mRNA for trypsinogen, which is a well-known pancreatic proenzyme that is secreted into and activated in the intestine. Currently, we report our characterization of the medaka trypsin using a recombinant enzyme and show that this protein is a serine protease that shares properties with trypsins from other species. Two polypeptides (28- and 26-kDa) were detected in the testis extracts by Western blot analysis using antibodies that are specific for medaka trypsinogen. The 28-kDa polypeptide was shown to be trypsinogen (inactive precursor), and the 26-kDa polypeptide was shown to be trypsin (active protease). We did not detect enteropeptidase, which is the specific activator of trypsinogen, in the testis extract. Immunohistochemical analyses using the same trypsinogen-specific antibody produced a strong signal in the spermatogonia and spermatozoa of the mature medaka testis. Substantial staining was found with spermatocytes, whereas extremely weak signals were observed with spermatids. In vitro incubation of testis fragments with the trypsinogen antibody strongly inhibited the release of sperm from the testis into the medium. Trypsin activity was detected in sperm extracts using gelatin zymographic analysis. Immunocytochemistry showed that trypsinogen and trypsin were localized to the cell membranes surrounding the sperm head. Collectively, these results suggest that trypsin plays an important role in the testis function of the medaka.